The following Supporting Information is available for this article: Table 1 ). 
). 
(a)
Mentha asiatica E-beta-farnesene synthase
Mentha piperita E-beta-farnesene synthase
Mentha arvensis E-beta-farnesene synthase
Triticum urartu E-beta-farnesene synthase
Zea May E-beta-farnesene synthase
Citrus junos E-beta-farnesene synthase
Artemisia annua E-beta-farnesene synthase
Tanacetum cinerariaefolium E-beta-farnesene synthase1
Tanacetum cinerariaefolium E-beta-farnesene synthase2
Pinus sylvestris E-beta-farnesene synthase
Pseudotsuga menziesii E-beta-farnesene synthase collected at an airflow of approximately 100 ml/min using an aquarium pump to push the air through two serially connected cuvettes with two Tenax cartridges in between. Serial connection was done to ensure identical collected volumes between sample pairs because the flow from the pump was known to be not completely regular under those field conditions. The first cuvette contained 10 freshly harvested S2 flowers with 10 cm peduncles derived from 10 independent plants on which a beetle had been observed, and the second cuvette contained 10 S2 flowers from 10 independent plants from the same row without beetles visiting.
For analysis of volatiles released by the peduncle, whole flower, with and without thrips or aphid herbivory, on day 1 (15:00 hrs) 60 S2 flowers of mixed genotypes were harvested from the field. Flower peduncles were all cut to the same length (20 cm) and randomly placed in 12 sets (4 treatments) of five in 100 ml cuvettes containing 80 ml water. From three sets the flower buds were removed leaving the peduncle only. At 10:40 on day 2, from all 12 sets a pretreatment headspace was collected for two hours after first overlaying the water with 20 ml paraffin oil to prevent any volatiles from the cut peduncle to be released via the water. Each cuvette was placed inside a 2.5 l glass container with tubes filled with Tenax connected at the inlets and outlets as described above for thermodesorption GC-MS except that in this laboratory set-up all collections were in parallel at 100 ml per minute. Next, 20 onion thrips (Thrips tabaci) and 10 green peach aphids (M. persicae) per flower were inoculated on two times three sets of flowers and immediately at 13:40 a second 2-hour headspace collection was started for the four treatments (peduncles, flowers, flowers plus aphids and flowers plus thrips) by placing the flowers and peduncles back into the containers. Quantitation was done by calculating the peak area of the main specific mass for each compound ((Z)-3-hexen-1-ol (HO): 67; (Z)-3-hexenyl acetate (HA):
82; (E)-β-farnesene (EβF): 69). Significance analysis was done by t-test.
Methods S3 Headspace collection and analysis of intact pyrethrum plants and on-plant analysis of a single leaf upon mechanical damage by GC-MS
The collection vessels were sealed 10-liter glass containers with two connector plugs on the top. Headspace was collected for 24 h (12 h light and 12 h dark). Volatiles were eluted from the liner in 1 ml hexane (HPLC grade) and then methyl laurate (8.7 ng/μl, Sigma-Aldrich, Co., LLC., USA) was added as an internal standard and analyzed by GC-MS on a Thermo Trace GC Three flowers were used per replication. Young S1 flowers were subdivided into two developmental stages of a small bud (1A) and a bud (1B) immediately prior to opening. Each detached flower was dissected into a peduncle part (12 cm below bud) and a flower part (the bud). All materials were folded into aluminum sheeting and immediately frozen in liquid nitrogen and weighed. A Retsch bullet grinder was used to grind the samples. 100 mg of material was extracted in 2 ml of dichloromethane (DCM) and vortexed for 15 sec, subsequently centrifuged at 3000 rpm for 15 sec and the supernatant was passed through a column filled with sodium sulphate to remove water. Flow through was collected in glass 2 ml vials and used for GC-MS analysis as described before (Ramirez et al., 2012) . The identification and relative quantitation of pyrethrins and lactone were performed by comparing with commercial pyrethrin oil (2 mg/ml, Honghe Senju Biological, China) and using a selective mass ion (specific mass 123 is used for pyrethrins and specific mass 43 for lactones). EβF was identified and quantified by comparing with a dilution series of an EβF standard. Pyrethrum flower volatiles were collected by inserting five S2 flowers from one genotype into the neck of a 500 ml headspace jars without cutting the flower peduncles and sealing it by fitting moistened cotton wool around the peduncle. The jars were sealed 500 ml glass containers with two connector plugs on the top and bottom. EβF or hexane solvent control was introduced by adding 1 μl on a filter paper disc and sealing it into the jars for 2 h. A 50 ml plastic syringe was connected to the jar via a metal tube containing Tenax TA at the inlet to clean the entering air. By pressing the syringe, an amount of 50 ml clean air was blown into the jar and the headspace of the test substances was blown out through the upper Teflon outlet tubing. To check for unforeseen asymmetries, a standard solution of hexane alone and clean air were included as two control treatments. For each test, a fresh aphid settled on a cabbage leaf in a Petri dish with moistened absorbent cotton was used. 10 aphids were repeated for each 500 ml jar. In total 60 aphids reared on pyrethrum and 60 aphids reared on cabbage plants were tested for each odor.
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Methods S8 Aphid honeydew collection and volatile analysis
Fresh honeydew droplets were collected by placing the plants horizontally so that the flower peduncles with aphids were hovering just above a large glass Petri dish (Ø = 15 cm). Landing droplets were picked up immediately using a micro-capillary with rubber balloon for suction and pressure and deposited into 50 μl hexane (containing 1.67 ng/μl carvone). A minimum of 40 droplets were collected. For the control, aphids were inoculated on fresh N. benthamiana plants and honeydew was collected in the same way. The volume of the droplets was calculated by assuming a half sphere shape and measuring the average droplet diameter. 
